The discrete Painlevé equations are nonlinear difference equations that arise as compatibility conditions of linear systems. The deceptive simplicity of this statement hides deep layers of mathematical properties, which are outlined in these lectures.
the solutions move from curve to curve in a way that is explicitly described through algebro-geometric operations.
In limiting cases of parameters, explicit solutions of discrete Painlevé equations are known to include rational functions of their coefficients and special functions, such as basic and generalized hypergeometric functions. Like the latter functions, all the solutions satisfy recurrence relations and transformations, which help to characterise their properties.
This book collects the material I presented as principal lecturer at a Conference Board of Mathematical Sciences and National Science Foundation conference in Texas in 2016. Because the audience varied widely in their background knowledge, the lectures necessarily started with elementary introductory material. The present book aims to develop the theory at a higher level, but no attempt is made here to state detailed, general theorems or to provide complete proofs. Instead, the book relies on providing essential points of many arguments through explicit examples that I hope will be useful for applied mathematicians.
The book is oriented towards a reader with a graduate level of knowledge of mathematics, covering complex analysis and differential equations theory to projective geometry. But because it ranges from asymptotics and methods of applied mathematics to reflection groups, foliations and similar abstract theory, appendices are provided to cover further background material.
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